Introduction
The prevalence of chronic kidney disease (CKD) has reached epidemic proportions, with 10%-12% of the population and 50% of elderly showing signs of kidney dysfunction. 1 A proportion of CKD patients progressively lose kidney function until dialysis is required submit your manuscript | www.dovepress.com
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Machowska et al -such patients have a very high mortality risk 2 and experience a life-changing impact on quality of life and functional status. 3 Dialysis accounts for approximately 1%-2% of the health care expenditure in European countries. 4 The process of transition from CKD to end-stage renal disease (ESRD) presents a significant challenge to patients and caregivers. 5 Careful clinical management is crucial and several factors such as early referral to nephrologist, better coordination of medical care, management of CKD complications, and education around dialysis options that is based on informed consent help a patient commence dialysis in a planned way. It is important to prevent a disorganized, emergency unplanned dialysis start (UPS). UPS remains a worldwide concern and it is estimated that 24%-49% of patients commence dialysis in such a way. 6 This group of patients is a higher burden to the dialysis units due to increased morbidity and mortality, 7 increased use of health care resources, 8 and, importantly, UPS patients are less likely to be educated, receive a choice of dialysis modality and choose a home dialysis therapy. UPS patients typically start and stay on in-center hemodialysis (HD), compared to planned dialysis 9 patients who more often can choose home-based peritoneal dialysis (PD) or home HD. European guidelines 10 state that all renal replacement therapy (RRT) centers should provide patients and their families with wellbalanced information about the different RRT modalities by means of a structured education program and this applies also to late referred and UPS patients. The education about dialysis options of UPS patients is a challenge for every dialysis unit, and it can be perceived that such patients with intense and urgent medical needs cannot be educated or make a choice. However, in single center studies, it has been shown to be possible, and that this results in increased incidence of PD choice. 11 The Offering Patients Therapy Options in Unplanned Start (OPTiONS) was a multicenter observational study 12 in Europe on the implementation of a UPS educational program (UPS-EP). USP-EP includes a specific educational program with decision support tools to promote shared decision making (SDM) within the context of a patient pathway improvement program.
In the current study, we aimed to investigate factors that may influence three key steps on the patient pathway in UPS patients within the OPTiONS study: 1) referral to and receiving UPS education, 2) making a decision about dialysis modality, and 3) receiving the preferred dialysis modality after decision making. In addition, we also aimed to evaluate the potential economic consequences of UPS-EP to determine if the investment to deliver the program is likely to be worthwhile.
Methods
Study design and patient enrollment
This was a noninterventional, prospective, multicenter, observational study of patients starting unplanned dialysis therapy. [SE] , and the UK) recruited all UPS patients presenting in their units and followed them up for 12 months. The inclusion criteria were wide to capture all UPS patients who were identified on clinical presentation and considered actively for education within the structured UPS-EP with the use of decision support tools. Although some UPS patients may be judged as clinically not suitable for this educational approach or would not be able to make a modality choice due to medical reasons, they were still identified and included in the overall UPS cohort. The patients included had CKD stage 5, were aged between 18 and 90 years at the time when informed consent was signed, and commenced dialysis in an unplanned way on the basis of clinical criteria of presentation to the nephrologist within 1 month of needing dialysis (as previously "unknown" ESRD patient) or who were being followed by a nephrologist but requiring urgent dialysis commencement by central venous catheter for HD or an acutely placed PD catheter.
Patients could receive the UPS-EP at the time of presentation or following dialysis start, as judged by clinical assessment.
The UPS-EP approach
The UPS-EP was developed in an attempt to modulate the UPS patients' pathway and allow dialysis modality education and modality decision making in UPS patients. The program is composed of an education program, together with an examination and optimization of the flow of UPS patients in renal care units. 
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Education of unplanned dialysis start patients specialized in patient education. The program is focused on facilitating the decision-making process for patients choosing chronic RRT. There is no consensus regarding the structure and content for dialysis modality decision making, although standards have been suggested for planned start CKD education programs. 13 Programs tend to focus on general knowledge about CKD and its treatment, as well as on dialysis modality decisions.
14 In contrast, the UPS-EP educational element focuses on the modality decision itself since this is the critical element of education/health literacy at this time of UPS presentation. This approach is confirmed in the oncology literature, 15, 16 wherein at the time of diagnosis, patients are found to be in need of information on treatment options and the future, and they need to get an individual picture of the impact of the disease and the treatment options. Thus, the UPS-EP included information on HD, PD, home HD, and conservative care, as well as transplantation. The UPS-EP was delivered to the patients during at least three individual sessions by nurses using motivational interviewing methodology, at a pace determined by the educational nurse with assessment of the clinical condition. Educational material included a dialysis options booklet matching the educational material delivered by the nurse; a photograph-based book showing PD, HD, and home HD; and a unit-specific video of the techniques, alongside visits to the HD unit and demonstration of PD. It should be remembered that the majority of UPS patients would be receiving UPS-EP after commencing dialysis. In addition, decision support tools were used as key elements of UPS-EP, whereas their use in CKD education at the time of commencement of OPTiONS was minimal. Three aids were available to the centers, with the educators choosing for individual patients from the Ottawa online decision aid, a self-completion balance scale, and a set of decision cards that allowed the patient to prioritize the value to them of specific issues and factors related to dialysis modalities. The detailed description of the program was presented previously elsewhere.
12 UPS-EP tools are presented in Figure 1 (Swedish version of the educational package).
Depending on the clinical condition of the UPS patient at the referral time to the nephrology unit in the participating center, the patient was directed to UPS-EP. This pathway has three key steps, which also comprise the structure of our analysis: 1. Referral to and receipt of an educational program conducted by an identified educator; 2. Decision making about a dialysis modality after education with the assistance of decision support tools; 3. Enacting the choice, including the process, to ensure timely access to permanent dialysis and other procedures related to providing patients with the preferred dialysis technique.
The number of patients receiving and completing the program and the number of patients making a modality decision, together with the final dialysis modality chosen (PD or HD), were measured. During the 12-month follow-up period, the actual number of patients receiving their chosen modality was recorded, together with their clinical outcomes -these primary outcome data are presented elsewhere (Machowska et al, unpublished data, 2016) .
Economic consequences of UPS-EP
This is not a complete economic analysis looking at all health care resource utilization; however, we aimed to examine the broad economic consequences of UPS-EP to confirm or deny the potential benefits of investing in such a program. The estimates of the dialysis costs were based on the published literature. Annual per patient cost for PD is estimated to be €30,000.
17 Across Europe, HD is 1.41 times 18 more expensive than PD, ie, annual per patient cost is €42,300. Therefore, we examined the potential modality costs of the 177 patients who completed UPS-EP and made a choice according to, 1) their preferred choice of modality, and 2) the actual dialysis modality received by these patients. In addition, we estimated the potential dialysis costs considering the historical rate of 10% of the same number of UPS patients who would receive PD in usual clinical practice.
11
Statistical analysis
Data are expressed as median, percentage, or odds ratio (OR; with 95% confidence interval [CI]), as appropriate. Statistical significance was set at the level of P0.05. Logistic regression was performed to investigate the factors that may influence the key three steps in the education pathway: 1) receiving education, 2) making dialysis modality choice, and 3) receiving modality according to patient preferences. Depending on the 
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Machowska et al model the following explanatory variables were included: age, gender, presence of diabetes, congestive heart failure (CHF), time between first referral to nephrologists and first dialysis session (categorized as needing dialysis at the referral day, or later), initial dialysis modality (modality to which patient was assigned by the physician), center (countries were divided into two groups based on historical home dialysis use: FR, DE, and AU formed one group; the UK, SE, and DK comprised the second group), and patient source (inpatient/outpatient admission as a proxy for timing of the education). Statistical analyses were performed using the statistical software SAS version 9.4 (SAS Campus Drive, Cary, NC, USA).
Results
Characteristics of UPS patients at inclusion and their educational pathway
Two hundred and seventy patients (n=270) were successfully enrolled in the OPTiONS Registry, which evaluated the effect of the UPS-EP on the dialysis modality choice made by UPS patients. Patients showed, at inclusion, characteristics typical for patients with ESRD commencing dialysis in Europe. 19 The median age was 69 (10th-90th percentiles: 40-83) years and 64% were males. Diabetes (41%), CHF (31%), myocardial infarction (18%), and peripheral vascular disease (18%) were the most prevalent comorbidities. The majority of the patients were from inpatient admission (71%) and were referred to the nephrology unit equally often from primary care and from other hospital specialties. Despite our patients starting dialysis in an unplanned manner, only 17% of patients needed dialysis on the referral day, 32% of patients received their first dialysis between 2 days and 2 weeks, whereas 15% got first dialysis between 2 weeks and 3 months, and 36% received it after 3 months or later.
The majority of UPS patients (n=214) were medically suitable for either dialysis modality and received UPS-EP whereas 56 patients never received education. The majority of patients completed UPS-EP (n=203), and 177 patients were able to make a decision on dialysis modality. Among those who made a decision on initial modality, 103 patients chose PD and 74 HD.
There was still a group of patients following UPS-EP who did not make, or were unable for clinical reasons to make, a decision on a preferred dialysis therapy. In addition, not all patients received the modality that they chose after education and supported decision making. Out of 103 patients who chose PD, only 89 patients received it, and among 74 patients who chose HD, 70 patients received HD according to their recorded decision (Figure 2 ).
The UPS-EP is being integrated into a complex care pathway and needs to be completed and acted upon in a timely manner to assist in the management of this life-threatening condition. This study aimed to recruit all UPS patients and, therefore, we can examine the factors that may predict the following three key steps: 1. Receiving UPS-EP; 2. Decision making; 3. Enacting choice.
Application of regression models to assess factors influencing education and choice A useful application of regression models has been developed for the purpose of this study. By applying this technique, we were able to address the question about the possible factors influencing the three key steps of the UPS-EP education pathway (Figure 2) . The results of the analysis are presented in the following sections.
Factors influencing receipt of UPS-EP
We investigated the factors influencing receipt of UPS-EP in the 270 UPS patients enrolled in the study (Table 1) . Logistic regression analysis showed that patients who were older than 69 years had 60% lower chance of receiving education: OR =0.40 (CI: 0.20-0.80). OR for receiving education was significantly higher among patients with PD as an initial dialysis modality (OR =4.81; CI: 1.85-12.50). Moreover, country was a significant predictor of receiving education; patients in DE, 
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Education of unplanned dialysis start patients FR, and AU had markedly lower chances of receiving education compared to patients from the UK, SE, and DK: OR =0.38 (CI: 0.18-0.82). Nonsignificance of comorbid illnesses such as diabetes and CHF means that these conditions were not discriminating factors for receiving an education.
Factors influencing dialysis modality decision-making process
We aimed to evaluate the factors that may influence the decision-making pathway in patients starting unplanned dialysis (Table 2) . Only two factors, namely, starting dialysis modality and country, predicted decision making. Logistic regression model analysis shows that patients starting on PD as an initial dialysis modality (OR =6.33; CI: 2.89-13.87) had significantly higher chances of making a choice. Furthermore, country category was shown to be a statistically significant predictor of making a decision about dialysis modality: patients from DE, FR, and AU had smaller chances of making a choice than patients from the UK, SE, and DK (OR =0.50; CI: 0.28-0.87).
Factor influencing receipt of dialysis therapy according to patient preferences
Regardless of the ability to make a dialysis modality decision after receiving education, there were still patients who did not receive the dialysis option according to the informed choice.
The logistic regression analysis shows that the selected factors, such as age, gender, and presence of diabetes, are not significant predictors for patients to receive their preferred dialysis option. Initial dialysis modality just failed to reach statistical significance. The only significant predictor was history of myocardial infarction (OR =0.15; CI: 0.05-0.48); thus, patients with myocardial infarction were less likely to receive their preferred choice of final modality (Table 3) .
economic evaluation
Chronic dialysis is an expensive therapy, and the annual costs for consumables, staff, infrastructure, and transport are highly variable between countries. We aimed to perform a simple analysis of the annual dialysis costs to assess the potential economic impact of UPS-EP. This is not a full health economic analysis of health care utilization but a hypothetical example providing a broad picture of dialysis costs only in relation to education and decision making. We examined the modality costs of the 177 patients who completed UPS-EP and made a choice, according to the following factors: 1. Their preferred choice of modality; 2. The actual dialysis modality received by patients; 11 of UPS patients who would choose PD with no education (usual care). Table 4 shows the modality costs in 177 patients according to their preferred choice of modality and according to the actual modality received (total cost: €6,220,200 versus €6,343,200). However, it is important to note that standard UPS care results in typically only 10% of patients receiving PD.
11 Therefore, the estimated modality costs if only 10% of these 177 have received PD demonstrates the potential cost savings of implementing dialysis choice by the UPS patients through UPS-EP (total cost: €6,343,200 versus €7,265,700).
Discussion
The OPTiONS study focused on patients presenting with ESRD and the need to commence chronic dialysis. These patients require rapid clinical decision making, significant medical intervention, and psychosocial support during this period as they come to terms with their future. In the midst of this period, dialysis is commenced, but, most frequently, 20 a choice of dialysis is not routinely provided. Therefore, most patients receive and remain on in-center HD and do not receive a choice of home dialysis. The UPS-EP implemented in the OPTiONS study was a tailored educational package within the context of a clinical pathway approach to improve the management of UPS. The study demonstrated that it was possible for most patients to be referred to and receive education as well as make decisions, but problems remain with overall clinical management. The observations can be examined in the context of the previous nephrology literature on UPS as well as oncology literature since the cancer diagnosis and initial clinical pathway follow similar patterns as in ESRD -an unexpected diagnosis, need for medical interventions, and education requirements for informed choices in the context of a life-threatening disease. In the following paragraphs, we discuss the outcome of the OPTiONS study in the following three areas: 1. Which patients are referred to and are suitable for education? 2. Can decision making be supported? 3. What are the challenges around enacting patient choice?
OPTiONS aimed to include all UPS patients and not only a selected group who professionals deemed to be appropriate for education. The majority of UPS patients were found to be suitable for referral to UPS-EP, demonstrating that even this complex group of patients can be educated. The UPS-EP, which focuses on modality choice, appears to meet the needs of health care professionals who can see the benefits of referral. It is interesting to note that UPS patient management has a multidisciplinary focus and that recently 15, 21 it has been noted in a study of health care professionals programs that while oncology nurses stress educational content relating to patient problems in their everyday life, oncology physicians focus more on informed consent and the patients' right to information. UPS education programs need to meet all these requirements as well as facilitate health literacy of patients. Health literacy is important in terms of dialysis modality decision making, but this is a challenge in practice. In a recent study of CKD patients progressing to a planned start, 22 low levels of health literacy were observed 2 months after education, with 38% of patients unsure about how kidney disease was to be treated. It is clear not only that health literacy varies, but also that dissociation exists between the perceived and the measured literacy of patients. 23 Another recent study 24 confirmed that limited health literacy is common (10%-50% of CKD patients) and was more frequent in those with less formal education, men, and patients of nonwhite racial origin.
Of interest to the current study, these authors describe the Table 4 Dialysis modality costs according to preferred modality choice following UPS (n=177), actual modality received by these patients, and calculated costs derived for usual care modality distribution 
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Education of unplanned dialysis start patients importance of "organizational health literacy", where a unit should have systems and processes in place with an ethos of SDM and material appropriate for the educational needs of patients. This summarizes the UPS-EP approach to organizational focus, which allowed most UPS patients, despite the mean age of almost 70 years and significant comorbidity, to be referred for education. OPTiONS approach has demonstrated some factors that are predictive of education referral and therefore require attention. Although comorbidity issues were not relevant, age was a predictive factor, with the elderly patients being less likely to be referred for education. It is known that elderly patients 25 have good clinical outcomes with PD and age is not a barrier to choice of PD; indeed, elderly patients may see particular benefits in a home dialysis therapy. Age has been seen to be a factor in patient education in other disease areas. Thus, a study in cardiac failure patients found that older age was associated with lower health literacy. In oncology, a study of colorectal cancer patients 26 showed that inadequate functional health literacy was more frequently observed in patients with age over 65 years. An interesting finding was observed in a large study of 2,750 colorectal cancer patients in Ireland: 27 older patients were more likely to have an emergency presentation, analogous to UPS in that study, and emergency patients had worse clinical outcomes. Age is also relevant in determining the focus of educational areas for oncology patients, 16 and delivering education to more elderly patients is feasible. A study 28 examined age as a factor that could explain the regional variation noted in the use of two surgical options for breast cancer. Although older age was associated with less knowledge of the disease and its therapy, the frequency of patient-based decisions did not vary much and there was no difference in the distribution of the two surgical options. This last study of regional variation does raise an issue also observed in this study -the country of the study site was a predictor of the likelihood to receive education in UPS. The geographical variation in PD use across Europe is well known and has not changed in the past 20-30 years. 29 This appears to reflect physician belief and practice patterns, which are also playing out within the context of the current study. Additional work is needed to modulate patient pathways and patient centricity of the professionals. In contrast, our observation that the type of initial dialysis access is a predictor of receiving education perhaps reflects the opposite -physicians who firmly believed in patient choice and home dialysis with PD are more likely to commence with PD while educating and assisting in decision making. A UPS-EP can be implemented in practice, but more work is needed to ensure equity of access for the elderly and to continue understanding physician attitudes and practices, which influence education referral.
OPTiONS results show that not only can most UPS-EP patients receive education but that decision support tools as part of the program may help most patients to make a decision. In addition, there were no patient demographic factors that predict ability to make a decision; in particular, age and comorbidity are not influential. Thus, these factors should not be used as part of value judgments by clinical teams to assume which patients can or cannot make decisions; with the correct information and decision support, decision making is possible. The benefits of decision support tools in terms of improving knowledge and reducing decisional conflict have been summarized in a recent systematic review. 30 In the past 3 years, decision support tools have been developed for planned start patients with CKD 31 and applied in clinical practice. OPTiONS has shown that the UPS-EP allows most patients to make a decision; the wide inclusion criteria of the study allowed almost all UPS patients to be included and allowed us to examine predictive factors for decision making. Once again, the predictive factors relate to the country and the original access route used for the first dialysis session. There are geographical differences in overall patient centricity of physicians in clinical practice across other disease areas. 32 In addition, simulation studies on dialysis modality decision have shown that physicians from different countries do make different clinical decisions over specific clinical cases. Physicians should be aware of their own approach to uncertainty and how this might influence UPS patients' responses when engaging in SDM. 33 There is a need to consider how to assist physicians to move into a more SDM style and avoid the need to be unnecessarily "in control". 34 However, the final step of UPS-EP is ensuring that the preferred choice is enacted, and this is still a problem -in particular, for patients wishing to switch to PD. It is encouraging that age was not predictive of failure to receive preferred modality, although a past history of myocardial infarction was a weak predictor. This may be a reflection of clinical assessment of individual patients' cardiac function or cardiovascular risk and the impact of PD upon it. The initial dialysis modality still seems a relevant factor, but its predictive value just failed to reach statistical significance. Overall, the predictive power and significant factors influencing the enactment of patient preferred choice speaks to remaining cultural, pathway of care, or logistic challenges, which require further examination in order to use further interventions in clinical practice following patient education and decision making to ensure modality choice progresses. There may be long-term 
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Machowska et al adverse clinical and patient-reported outcomes associated with this failure to enact the decision as patients get frustrated with a dialysis modality they did not prefer. Full examination of a unit's UPS pathway is critical to determine the timing of education, assess competency of the educator, and smoothen the patient's path to the preferred modality. An interesting analogous situation can be seen in oncology, whereby understanding the remainder of the pathway of care for decision making in prostate cancer found little benefit of a specific education and decision support intervention due to timing and other interventions from surgeons. 35 Pathway intervention can be beneficial, as confirmed by this study, and a specific pathway-focused Renal Triage Nurse reviewing all patients commencing dialysis in a suboptimal way allowed 28% of patients to switch from HD to a home therapy after education and coordination of their care following decision making to enact the decision. 36 Chronic dialysis is expensive and there is growing concern over the economic impact of suboptimal UPS of dialysis on health care systems. Canadian data showed that the average total cost per patient was an estimated $63,225 for the suboptimally initiated patients and $39,260 for the optimally (dialysis initiation as an outpatient, using arteriovenous fistula, graft, or PD catheter) initiated patient. 37 Most developed countries can provide PD at lesser expense to the health care system than HD. 18 The brief assessment of dialysis modality costs for the 177 patients who completed UPS-EP and made a decision shows that patients who got their preferred choice had the lowest costs. Most expensive was if that same group of patients had received standard care with only around 10% receiving PD. 11 But there is also a cost benefit of solving both the education/ decision making steps and the enacting patient modality choice steps. At the minimum, the investment in UPS-EP educational material and training nurse(s) would appear to be beneficial.
In summary, this analysis of the OPTIONS study has shown the overall clinical outcomes and potential cost benefits of implementing the UPS-EP and also shown that older age reduces the probability of a UPS patient receiving education but not the chance of making a modality decision. Other patient factors were found to neither influence education receipt nor the ability to make a dialysis modality decision. Cultural and country factors have a strong influence on the probability of both receiving education and making a decision. A small number of patients, mostly those wishing to switch from HD to PD, do not switch, so additional health care process factors need attention.
